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Statewide Educational Achievement Goals: How Has Kentucky’s 60x30
Goal Affected Postsecondary Credential Completion?
Cameron Childress

Abstract
During the past decade, several states have adopted statewide educational attainment
goals. Kentucky’s 60x30 goal seeks to credential 60% of the adult population in the state by 2030,
bringing Kentucky closer to the national average. Using a difference-in-differences empirical
strategy I compare Kentucky to a control group of states from 2010-2019 in order to understand
statewide gains in varying levels of postsecondary achievement, and in what subsamples of the
population the largest gains have been made. The results indicate that Kentucky has been
successful in increasing educational attainment compared to states who have not adopted an
educational attainment goal, and that these increases are mostly seen at lower levels of
postsecondary education. The results of this analysis also indicate greater equity in
postsecondary credential gains for “other race” residents at all attainment levels, and Hispanic
residents at the Bachelor’s or higher level in Kentucky relative to the control group of states.
Relative to the control group, setting the 60x30 goal did not have an effect on closing the racial
attainment gap for Black residents in Kentucky.

Background
Over the past several years, lawmakers in states across the country, including Kentucky,
have set their sights on statewide educational attainment goals for higher education
achievement. The benefits of receiving higher levels of education are widely documented. To cite
one study conducted by the College Board, “Individuals with higher levels of education earn
more, pay more taxes, and are more likely than others to be employed,” and “college education

2

is associated with healthier lifestyles, reducing health care costs.” 1 The goal of this research is to
assess whether Kentucky’s effort, known as the “Stronger by Degrees” or 60x30 goal, is showing
measurable progress by analyzing U.S. Census panel data using difference-in-differences fixedeffects regression models.
The 2016-2021 statewide strategic agenda published by the Kentucky Council on
Postsecondary Education (CPE), titled “Stronger By Degrees,” opens with the statement “at the
heart of this Strategic Agenda is a goal to raise Kentucky’s educational attainment level to 60
percent by the year 2030.” 2 That is, 60 percent of Kentuckians aged 25 to 64 will have achieved
either a sub-associate degree certificate, associate degree, bachelor’s degree, or another higher
level of educational attainment. According to the CPE, Kentucky’s 60x30 educational attainment
goal is important because of America’s changing economy, and Kentucky’s need for talent to
capitalize on these changes. 3
The Lumina Foundation is a private organization who, by their own admission, has “played
a key role in supporting this national attainment agenda” 4 by providing grants, sharing their
“state policy agenda,” and sharing data on attainment goal completion by state. According to
Lumina, in the last 5 years, 34 states have set educational attainment goals that meet their
criteria for rigor and efficacy. These goals have been implemented in a number of different ways:
through legislation, executive orders, strategic agenda, and the leadership of state higher
education boards. These education attainment goals concentrate on the number of credentialed

Jennifer Ma, Matea Pender, and Meredith Welch, “Education Pays 2016: The Benefits of Higher Education for
Individuals and Society,” College Board (2016), 3-4.
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Kentucky,” 2016-2021 Strategic Agenda for Postsecondary and Adult Education, June 2016, 3.
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adults in each state, emphasizing the need for more workforce certificates, industry
certifications, and other short-term credentials in meeting the needs of a global economy that
increasingly demands higher levels of education.
The push to create statewide educational achievement goals has clearly influenced policy
in Kentucky and the “Stronger by Degrees” strategic agenda echoes some of the main
assumptions made by the Lumina Foundation. As put by the CPE, “achieving this goal is critical if
the Commonwealth hopes to accelerate job creation, grow the economy, and expand our tax
base.” 5
As of 2019, all but 7 states had adopted a statewide attainment goal that meets Lumina’s
criteria. Each state has differing baseline attainment levels, migration patterns, and workforce
needs, but Kentucky’s goal closely matches the Lumina Foundation’s own education attainment
goal for the U.S. The inclusion of credentials as a relevant measure for postsecondary attainment,
the focus on those between 25 and 64 years old, and the 60 percent attainment are all features
of Lumina’s goal and Kentucky’s 60x30 goal. 6
In their most recent progress report, the CPE states that “Kentucky is on track to reach
our 60x30 educational attainment goal,” reporting that over the last few years, bachelor’s
degrees conferred to minority students at public and private institutions increased by 5.3
percent, and at Kentucky Community and Technical Colleges (KCTCS) associate degrees rose by
2.2 percent, short-term credentials increased by 6.5 percent, and credentials awarded to
minority students rose by 7.4 percent. Overall, the CPE reports that “the number of working age

Council on Postsecondary Education, “Strategic Agenda,” 5.
Cindy Le, Elizabeth Davidson Pisacreta, James Dean Ward, and Jessie Margolis, “Setting a North Star: Motivations,
Implications, and Approaches to State Postsecondary Attainment Goals,” Ithaka S+R, June 12, 2019.
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adults (age 25-64) with a postsecondary degree or credential” in Kentucky has risen from 44.6
percent in 2016 to 49.4 percent in 2019. 7
Although the CPE progress reports show gains being made in Kentucky’s educational
attainment, I take a closer look by comparing Kentucky to states that have not adopted an
educational attainment goal. Using data from Integrated Public Use Microdata Series (IPUMS)
USA, I created a panel dataset from 2010 to 2019, and include various covariates and controls for
Kentucky and the control group of states that Lumina identifies as not setting attainment goals
that meet their criteria for rigor and efficacy (i.e., California, Delaware, Mississippi, Nebraska,
Michigan, West Virginia, and New York). A central goal to this analysis is understanding how gains
in educational achievement are different for various subsamples of the population. Accordingly,
this research assesses whether the “Stronger by Degrees” effort, or 60x30 goal, is showing
measurable progress using difference-in-differences fixed-effects regression models to examine
changes in educational attainment for various age groups and races.

Postsecondary Attainment and Labor Market Outcomes
While a comprehensive review of the effects of postsecondary education on labor
outcomes is outside of the scope of this report, a concise overview of relevant literature may
help outline how education policy connects to economic opportunity.
In Kentucky, real hourly wages have grown by 4 percent for those with a bachelor’s degree
since the late 1970s. For those with only a high school degree or equivalent credential, real hourly
wages have dropped by about 5 percent in the same time period, and real hourly wages for
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Kentuckians with only “some college” (i.e., any amount of college education below a bachelor’s
degree) have dropped by 10 percent.8 In 2018, the labor force participation rate for Kentuckians
with less than a high school degree was only 45 percent, compared to 66 percent for those with
a high school diploma or equivalent credential, and 76 percent for those with “some college.” All
three labor force participation rates trail the national average for populations with the same
educational attainment level. Kentuckians with a bachelor’s or higher have a labor force
participation rate of 87 percent, which matches the national average. 9 This trend in improved
effects for Kentuckians with higher levels of attainment holds over a range of different outcomes.
Kentuckians with higher educational attainment levels have a higher volunteer rate, better health
outcomes, and use less public assistance. A 2015 study conducted by the Center for Business and
Economic Research (CBER) at the University of Kentucky found that “if Kentucky were as welleducated as the national average, we could generate between 10 to 14 percent more in state
income tax revenues.10”
On a national scale, the Bureau of Labor Statistics (BLS) estimates that 40 percent of US
jobs will require a postsecondary credential, and that 65 percent of job vacancies will require
some postsecondary education. 11 Research done by Backes et al. (2015) found that Florida
residents who obtained a vocational certificate earn approximately 30 percent more in quarterly
wages than Floridians who only hold a high school degree or equivalent credential. The study also

Center for Business and Economic Research (CBER), “2021 Kentucky Annual Economic Report,” Gatton College of
Business and Economics, University of Kentucky, 2021, 112.
9
CBER, “Kentucky Annual Economic Report,” 114.
10
Council on Postsecondary Education, “Strategic Agenda,” 15.
11
Ithaka S+R, “Setting a North Star.”
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found that associate degree holders earned 35-40 percent more than high school grads in
quarterly earnings, and bachelor’s degree holders earned 60-80 percent more. 12
The need for a more highly skilled workforce is often used as a central argument in
support of setting statewide attainment goals. Research published by the National Skills Coalition
(NSC) claims that “More than 80 percent of all jobs in today’s (2019) economy requires some sort
of education or training beyond high school, and virtually all new jobs created since 2008 have
gone to workers with at least some postsecondary education.” 13 A central part of Lumina’s
attainment agenda is the inclusion of “high quality” credentials as a part of a state’s attainment
goals. The NSC recognizes that “While non-degree credentials generally do not have the same
payoff as more traditional bachelor’s degrees, they do represent a crucial opportunity for millions
of U.S. workers to increase their earnings and economic opportunities.” 14 The NSC also urges
states to institute criteria for defining “high quality” credentials, recognizing the variance in
outcomes across the multitude of different credentials.
A paper written by Kevin Lang and Russel Weinstein at the National Bureau of Economic
Research (NBER) found some evidence that labor market returns for credentials earned at notfor-profit institutions were slightly better than those earned at for-profit institutions, but not at
a statistically significant level. The researchers also found “only weak evidence overall that
acquiring certificates raises wages.” 15 Because tuition is often higher at for-profit universities,

Ben Backes, Harry J Holzer, and Erin Dunlop Velez, “Is it worth it? Postsecondary education and labor market
outcomes for the disadvantaged,” IZA Journal of Labor Policy, 2015, 21.
13
Amy Ellen Duke-Benfield, Bryan Wilson, Kermit Kaleba, and Jenna Leventoff, “Expanding Opportunities: Defining
Quality Non-Degree Credentials for States,” National Skills Coalition, September 2019, 3.
14
National Skills Coalition, “Expanding Opportunities,” 6.
15
Kevin Lang, and Russel Weinstein, “The Wage Effects of Not-For-Profit and For-Profit Certifications: Better Data,
Somewhat Different Results,” National Bureau of Economic Research (NBER), June 2013, 27.
12
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even if the wage effects are similar across institution type, the return on investment is
“undoubtably lower at for-profits.” The researchers conclude that “this paper underscores the
large differences across field in the labor market benefits of certificates and Associate’s degrees,
and the minimal benefits of certificates in many fields.” 16
Another paper written by Grubb (1992) used data from the National Longitudinal Study
of 1972 (NLS72) and found that women who earned sub-baccalaureate certificates in the
business or technical industries had higher earnings and wage rates than those with only a high
school degree, but men did not. 17 The paper also found that, after controlling for demographic
characteristics and work experience, the labor market effects of sub-baccalaureate certificates
vanished. The paper concludes by stating “The simple faith that more schooling automatically
leads to higher earnings – the lure of postsecondary education in general, and of postsecondary
vocational education in particular – is evidently not always justified. 18”
Improving the rate at which Kentuckians are earning postsecondary credentials is an
important part of the state’s education attainment goal, so it is necessary to think about how
labor market outcomes might vary by different attainment levels, and across fields of study
within attainment levels.

Addressing the Racial Attainment Gap
The first objective listed in the CPE’s 2016-2021 strategic agenda is to “improve the
inclusiveness of Kentucky’s campuses through the statewide diversity planning process and

Lang, “The Wage Effects of Not-For-Profit and For-Profit Certifications”, 28.
Grubb, W. Norton. “Postsecondary Vocational Education and the Sub-baccalaureate Labor Market: New
Evidence on Economic Returns,” Economics of Education Review 11, no. 3, 1992, 239.
18
Grubb, “Postsecondary Vocational Education”, 240.
16
17
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related initiatives.” 19 In Kentucky and other states there is an awareness of the “racial attainment
gap” in higher education credentials. Nationally, “among those 25-to-64-year-old residents,
whites are 16 percentage points more likely than Blacks, and twice as likely as Latinos to have an
associate’s degree or higher.” 20 Researchers at Ithaka S+R estimate that if Black residents,
Hispanic residents, and residents of other underrepresented racial and ethnic groups were to
have the same attainment as white residents, 11 million more people would have a credential.
Based on data from the 2019 American Community Survey (ACS), I estimate that if Black residents
and residents of other race in Kentucky had the same level of attainment as white Kentuckians,
about 13,681 more people would have a bachelor’s degree or higher, and about 15,211 more
people would have an associate degree or higher (in this case, all census respondents who did
not identify as either “black,” “white,” or “Asian,” are grouped under “other race”).21 The vast
majority of Kentuckians are white (about 87.6 percent of the population aged 25 to 64 in 2019),
so closing the racial attainment gap would still leave ground to make up before reaching the 60
percent attainment level. That said, it would still be necessary step in raising the attainment level
of all Kentuckians. There is also a responsibility for the state to advance policies that promote
equity across all races and ethnicities. As put by researchers at the Education Trust, “These
[educational attainment] gaps did not come to exist by chance – they were enacted and
reinforces through centuries of discriminatory policymaking – and they will not close on their
own.” 22

Council on Postsecondary Education, “Strategic Agenda,” 8.
James Dean Ward, Jesse Margolis, Benjamin Weintraut, and Elizabeth Davidson Pisacreta, “Raising the Bar: What
States Need to Do to Hit Their Ambitious Higher Education Attainment Goals,” Ithaka S+R. February 13, 2020, 19.
21
See Table 10 in appendix.
22
Tiffany Jones and Katie Berger, “Aiming for Equity: A Guide to Statewide Attainment Goals for Racial Equity
Advocates,” The Education Trust, January 9, 2019, 2.
19
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So how has educational attainment varied across race and ethnicity in Kentucky? The
following graphs show how educational attainment rates have changed since the enactment of
Kentucky’s higher educational
attainment goal in 2016,
across race and ethnicity.
Figures 1, 3, and 5 track
educational attainment by
race and ethnicity from 2010
to 2019. Figures 2, 4, and 6
show the percent change in
attainment

by

race

and

ethnicity from 2016 to 2019.
Since 2016, there has been a
greater

increase

in

the

percentage of Black Kentuckians
with an associate degree or
higher (see Figures 1 & 2) than
white

Kentuckians,

Figure 2
Change in Associate Degree and Higher
Attainment Over Time (2016-2019)
Other Race -2.5%
Asian
Hispanic
-0.8%
Black
White

11.7%
6.3%
1.8%

-4.0% -2.0% 0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0%

Percentage Point Change

Source: IPUMS USA, University of Minnesota, www.ipums.org

Hispanic

Kentuckians, or Kentuckians of other race. The percent of Black Kentuckians aged 25 to 64 has
increased from 24.5 percent in 2016 to 30.8 percent in 2019. A continuation of this trend would
lead to a decrease in the racial attainment gap for associate degrees and higher for Black
Kentuckians, but Hispanic and other Race Kentuckians have seen little increase. In 2016, 26.5
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percent of Hispanic, target age Kentuckians had an associate degree or higher. In 2019 this level
was

even

lower,

at

25.7

Percent.
A similar trend is seen in
the

percent

increase

of

bachelor’s degree or higher
attainment (Figures 3 & 4).
Asian Kentuckians have seen
the largest gains, while Black
Kentuckians
percentage

have

made

increase

a
of

bachelor’s degree or higher
attainment

of

about

6.8

percentage points, from 14.6
percent in 2016 to 21.4 percent
in 2019. Again, the story with
bachelor’s

attainment

in

Kentucky is that of gains being

Figure 4
Change in Bachelor's Degree and Higher Attainment
Over Time (2016-2019)
Other Race -0.7%
Asian
Hispanic

10.2%
0.2%

Black

6.8%

White

1.9%
-2.0%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

Percentage Point Change

Source: IPUMS USA, University of Minnesota, www.ipums.org

made for Black, white, and Asian residents, but not for residents that are Hispanic or of another
race.
Because the Census does not track credential attainment lower than the associate degree
level, understanding how Kentuckians have attended one or more years of college is helpful in
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understanding college attainment rates below the associate degree level. This measure of
attainment is not a replacement for sub-associate degree credential attainment. But, if we are
interested in understanding the way that sub-associate degree attainment has changed for
different groups, the “one year
or more of college” variable can
be used as a proxy for subassociate

degree

credential

attainment. In addition, my
estimates show that about 50.8
percent

of

target

age

Kentuckians had achieved one
year or more of college. This is
a similar level to the CPE’s own
report of 49.4 percent of
target age Kentuckians who
have attained a postsecondary
degree or credential.
For

this

level

of

attainment, we see almost no
gap between Black and White

Figure 6
Change in One Year of College or More Attainment
Over Time (2016-2019)
Other Race

-2.2%

Asian

6.1%

Hispanic

2.1%

Black

2.1%

White

0.8%
-4.0%

-2.0%

0.0%

2.0%

4.0%

6.0%

8.0%

Percent Point Change

Source: IPUMS USA, University of Minnesota, www.ipums.org

Kentuckians (Figures 5). In this range Hispanic Kentuckians see a similar percent increase to Black
Kentuckians, jumping from 35.6 percent with one year or more of college attainment in 2016, to
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37.6 percent. The percent of Kentuckians of other race that attend one or more years of college
has decreased in this time period, meaning that the racial educational attainment gap is widening
for Kentucky residents who are not Black or Asian. Regarding the racial attainment gap, Black
Kentuckians have made gains at multiple levels. The question remains: are these gains reflective
of nationwide trends or are they the result of Kentucky’s 60x30 higher education attainment
goal?

Theoretical Framework
Kentucky’s 60x30 goal meets the criteria of a strong statewide goal: it is challenging,
quantifiable, addresses achievement gaps for underrepresented populations, includes a target
date, and is codified in a manner to influence postsecondary education policy.” 23 The Lumina
Foundation argues that a strong attainment goal can be a “catalyst for change within a state.”
Kentucky’s goal is a far-reaching plan that includes numerous postsecondary education
strategies and goals, all centered around the singular purpose of raising the attainment rate of
25 to 64 year-old individuals. The plan encompasses priorities such as “encourage more people
to take advantage of postsecondary opportunities,” “increase degree and certificate completion,
fill workforce shortages, and guide more graduates to a career path,” and “create economic
growth and development and make out state more prosperous.” 24 The “Strategic Agenda” is
made up of these “essential components,” meant to be the means to which the 60x30 attainment
goal will be met: adequate funding, accountability, outcomes-based funding, measurement of
progress, campus progress reports, and campus strategic plans.

23
24

Lumina Foundation, “Statewide Educational Attainment Goals”, 4.
Council on Postsecondary Education, “Strategic Agenda,” 8.
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Kentucky’s broad areas of strategic focus are meant to address all of the areas of
education policy necessary to raise the statewide attainment level. The process of goal setting
and defining different channels of success through which the goal will be met will theoretically
lead to higher educational attainment rates greater than those in states that have not set a goal.
As stated by Rich Nickel, one of the key stakeholders involved in setting Arizona’s statewide
education attainment goal, “there’s a lot of power in setting a goal … the not so-simple step of
just setting a goal for the state was in itself a policy change.” 25
However, there are limitations to the extent that goal setting may practically influence a
change in attainment. As stated in an issue brief conducted by researchers at Ithaka S+R, “higher
education attainment goals can serve as a ‘north star’ to guide states’ postsecondary policies,
investments, and agendas. The extent to which state attainment goals lead to substantive
improvements in college-going rates, college graduation rates, postsecondary credential
attainment rates, and reduction in labor market skills gaps is as yet unclear.” 26 While the CPE
report states that Kentucky is well on its way of reaching 60 percent attainment by 2030, other
research suggests that by 2030, Kentucky will still have 2 percent gap in higher education
attainment, and will likely reach 60 percent in 2033. 27
Setting a broad statewide attainment goal can be difficult to evaluate. While simply
setting a goal itself is a policy change, Kentucky’s 60x30 goal is intractably connected to a wide
range of programs and criteria for evaluation. In addition, the enactment of a broad policy goal

Lumina Foundation, “Statewide Educational Attainment Goals”, 8.
Ithaka S+R, “Setting a North Star.”
27
Ithaka S+R, “Raising the Bar.”
25
26
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may lead to limited political ramifications or consequences for state executives. 28 Like any longterm policy goal, the election cycle and turnover of state administrations makes avoiding
responsibility easy. With limited political consequences, policy makers may be able to disinvest
in programs designed to raise state attainment levels without facing criticism. 29 What’s more,
Kentucky’s inclusion of sub-associate degree credentials as a part of the state attainment
calculation could lead to a disproportionate number of resources being invested in programs that
prioritize workplace or vocational credentials, even if associate degree or bachelor’s programs
would be optimal.
Kentucky’s goal includes multiple provisions aimed at shrinking the racial equity gap in
attainment. Kentucky’s 60x30 goal meets all six of the Education Trust’s criteria used to rate
states’ commitment to addressing racial equity. These criteria are: (1) Does the state have a
degree attainment goal?; (2) Do the materials related to the goal mention race?; (3) Do materials
related to the goal include data on gaps in enrollment, persistence, completion, or attainment by
race?; (4) Do the state’s attainment goal materials include a goal to improve outcomes for
students of color and/or close racial equity gaps?; (5) Is the state’s goal to improve outcomes for
students of color or close racial equity gaps supported by additional numerical targets, goals,
benchmarks, and/or data analysis?; and (6) Do the attainment goal materials identify strategies
the state has used, is using, or will use to improve outcomes for students of color or close racial
equity gaps?30 Kentucky is one of 17 states whose goal met all six criteria.

Ithaka S+R, “Setting a North Star.”
Ibid.
30
The Education Trust, “Aiming for Equity”, 3.
28
29
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The state has directed campuses to “develop plans to increase the racial, economic, and
ethnic diversity of students, faculty, and staff” and “include performance targets on select goals,
and annual progress will determine eligibility for new academic programs.” 31 Concentrated effort
in increasing racial and ethnic diversity on Kentucky’s campuses will theoretically result in greater
educational attainment levels of Kentucky’s minority residents compared to those states with no
education attainment goal.

Research Design and Data
Using empirical strategies, I seek to answer this central question:
(1) has Kentucky’s adoption of a statewide educational attainment goal led to increased
rates of educational attainment in the state?
In order to answer this question, I apply a difference-in-differences regression model. This
framework serves as a tool to compare Kentucky to other states that have not set statewide
educational achievement goals. According to the Lumina foundation, states that have not set
attainment goals that meet “Lumina’s criteria for rigor and efficacy (i.e. the goal is quantifiable,
challenging, long-term, addresses gaps, and is in statute and/or strategic plan 32)” are California,
Delaware, Mississippi, Nebraska, Michigan, and New York, and West Virginia. 33 Because New
York and California have large populations with demographic characteristics significantly

Ibid., 6.
Lumina Foundation, “Stronger Nation.”
33
Michigan and Mississippi adopted statewide educational attainment goals in 2019 and 2020 respectively. Both
are left in the control group because the ACS data used in this study end in 2019. For more information see
https://www.luminafoundation.org/news-and-views/michigan-sets-2030-goal-for-post-high-school/,
http://www.mississippi.edu/eac/downloads/eac_attainment_goal_resolution_adopted_10-22-2020[52].pdf
31
32

16

different than Kentucky, I have also run sensitivity tests to study estimates without the inclusion
of these states in the control group.
Using Integrated Public Use Microdata Series (IPUMS) USA, I created a panel dataset
including various covariates and controls for Kentucky and the control group of states (California,
Delaware, Mississippi, Nebraska, Michigan, West Virginia, and New York), from 2010 to 2019.
IPUMS is created by researchers from the University of Minnesota. These researchers take Public
Use Microdata Sample (PUMS) collected from the American Community Survey (ACS) and
integrate it across years so that each variable is coded in the same manner across time. The ACS
provides weighted estimates for the entire population of the U.S. The main advantage of
receiving these data through IPUMS is the integration of variables across time.
The ACS estimates offer individual-level, weighted microdata that includes different
indicators for level of educational attainment achieved. In order to take a broad view of how
Kentucky compares to the control group, I have coded three different variables to serve as the
dependent variables for the analysis: associate degree or higher, bachelor’s degree or higher and
one year or more of college. Each variable is coded as an indicator variable equaling “1” for an
individual that has reached the specified level of attainment.
I have also included 5 different race and ethnicity indicators, based on Census definitions:
Black, white, Hispanic, Asian, and other race. Black, white, Asian, and other race are indicator
variables coded from the Census “race” variable. Hispanic is an ethnicity indicator variable coded
as “1” for any individual that was reported as Hispanic. I restricted the sample to only include
adults aged 25 to 64, as this way that the Lumina Foundation and the CPE measure state progress
towards their educational attainment goal. In order to understand how different age groups in
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Kentucky were affected by the policy change differently, I have included a separate regression
analysis for each of the following age groups: 25 to 29, 30 to 34, 35 to 39, 40 to 44, 45 to 49, 50
to 54, 55 to 59, and 60 to 64. Estimates for each regression are available in the appendix of this
paper. I also coded an indicator reading 1 if an observation reported as “female” (all observations
were coded as either male or female in the ACS dataset). Finally, I coded an indicator variable for
whether an observation lived in what the census designates as a “metro area,” dummy variables
for each of the ten years in the sample, and included data on the family income of each
observation. The “year” indicator variables were only used in the parallel trends regression
framework discussed in the following section. The inclusion of the rest of the controls in the
difference-in-differences regression is meant to reduce the residual variance of the model,
leading to smaller standard errors.

Identifying Assumptions
It is advantageous in this context to use a difference-in-differences design, as it improves
upon some of the internal validity flaws present in other estimation techniques. The presence of
a control group and a time difference allows one to “difference out” selection bias as well as the
natural change in educational attainment over time. So long as the control group chosen is
theoretically subject to the same conditions as Kentucky, we assume no event that acted on the
treatment group (Kentucky) other than the application of treatment (so long as the pretreatment trends appear to be similar). Treatment in this case is the rolling out of a strategic
policy plan and educational achievement goal which meets the standards set forth by the Lumina
Foundation on rigor and efficacy.
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By first differencing the pre-policy and post-policy levels of educational attainment in
Kentucky then differencing out the pre- and post-policy levels of attainment in the control group
of states, this method eliminates the unit specific fixed effects.
In

the

pre-treatment

years 2010-2015, the average
attainment level of Kentuckians
with an associate degree or
higher is 31.9 percent. In the
post-treatment years of 20162019,

that

average is

35.3

percent, leading to a difference of
about 3.4 percent (Table 1). The
average of the control group for
the pre-treatment period is 40.5
percent,

and

for

the

post-

treatment period, 43.4 percent.
The difference in these periods is
about 2.9 percent. Now taking
the difference between Kentucky post-treatment minus pre-treatment and the control group in
the same period gives a difference-in-difference estimate of about 0.54%. Tables 2 and 3 display
simple difference-in-differences percent estimates for the bachelor’s degree or higher and one
year or more of college educational attainment levels.
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To investigate this effect more thoroughly I have created several regression models. The
main specification includes associate degree or higher, bachelor’s degree or higher, and one year
or more of college attainment as the dependent variables, and a series of dummy variables and
an interaction term that establishes the coefficient of interest. The variable “Kentucky” is an
indicator as to whether the observation selected was sampled in Kentucky. The variable “PostPolicy” indicates if the observation occurred in a year after the application of the treatment
policy. By including an interaction term Kentucky*Post-Policy, I can estimate the effect of being
in Kentucky, post treatment, on the probability of having a specific level of educational
attainment. These variables are also interacted with the various race indicators in order to
understand the way the difference-in-differences effect changes for different racial groups. I
include various other covariates mentioned in the previous section in order to reduce variance in
the model. The main regression equations are:
Υ = 𝛼𝛼 + 𝛽𝛽1 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 + 𝛽𝛽2 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽3 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 𝑋𝑋 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝜋𝜋𝜋𝜋 + 𝜆𝜆𝜆𝜆 + 𝜖𝜖

Where Υ is a dummy variable indicating whether a resident has received an associate

degree or higher, bachelor’s degree or higher, or one year or more of college. 𝜒𝜒 is a matrix of

covariates including race indicators, metro status, sex, family income, age, along with Kentucky

* Post-Policy * Race interaction terms, 𝜓𝜓 is a matrix with state and year fixed effects, and 𝜖𝜖 is the

error term. The indicator variable for “White” is left out of the equation to avoid collinearity, the
coefficients of the other race variables are therefore measured against observations designated
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as “white,” and the coefficient of Hispanic is the outcome of these individuals compared to nonHispanic individuals.
One of the main assumptions
of this research study is that, but for
the

enactment

of

the

60x30

educational attainment goal, the
state of Kentucky would have had
the same progression of educational
attainment as the control group of
states. Explicitly, this means that we
are assuming no other educational
policy initiative enacted by the state
of

Kentucky

is

moving

these

estimates other than the enactment
of the 60x30 educational attainment
goal. By that same logic, I am broadly
grouping Kentucky’s smaller more
specific policy goals under the umbrella of the main goal: raising the level of total educational
attainment in the state. Additionally, I am assuming that the same factors that are influencing
the attainment of higher education credentials are uniform across Kentucky and the group of
control states. One way to test this assumption is by evaluating the extent to which the trends in

21

the dependent variable in Kentucky vs. the control group are parallel prior to the application of
treatment. These Trends are shown graphically in Figures 7, 8, and 9.
I am checking the parallelism
of the pre-treatment trends in order
to test the validity that but for the
application of treatment, the two
trends would continue in the same
way. The relevant period of time to
examine is the period of time from
2010 to 2015. Visually, the trends
more or less seem to be moving parallel. In order to test this assumption more thoroughly, I have
run a regression on each of the education attainment dependent variables and included
Kentucky* Year interaction terms. The coefficients and standard errors of these terms can show
us whether or not Kentucky was statistically different than the control group in a given year. The
results of these regressions are presented in Table 4.
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Table 4: Test of Parallel Trends Across Attainment Levels

VARIABLES
Kentucky * 2010
Kentucky * 2011
Kentucky * 2012
Kentucky * 2013
Kentucky * 2014
Kentucky * 2015
Kentucky * 2017
Kentucky * 2018
Kentucky * 2019
Constant

(1)
Test of Parallel Trend
Associate or Higher

(2)
Test of Parallel Trends
Bachelor’s or Higher

(3)
Test of Parallel Trends
One Year or More

-0.0140***
(0.000534)
-0.0155***
(0.000533)
-0.0202***
(0.000538)
-0.00543***
(0.000538)
-0.0118***
(0.000539)
-0.00768***
(0.000538)
-0.0120***
(0.000528)
0.00346***
(0.000528)
0.00735***
(0.000530)
0.410***
(0.000146)

0.00521***
(0.000507)
-0.000333
(0.000507)
-0.00431***
(0.000511)
0.00123**
(0.000512)
-0.000693
(0.000513)
-0.000781
(0.000512)
-0.00362***
(0.000502)
0.00505***
(0.000502)
0.00837***
(0.000504)
0.311***
(0.000139)

-0.0334***
(0.000540)
-0.0335***
(0.000540)
-0.0352***
(0.000545)
-0.0216***
(0.000545)
-0.0219***
(0.000546)
-0.0204***
(0.000545)
-0.0108***
(0.000535)
0.00594***
(0.000535)
-0.00101*
(0.000537)
0.613***
(0.000148)

394,104,463
0.174

394,104,463
0.145

Observations
394,104,463
R-squared
0.165
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Source: IPUMS USA, University of Minnesota, www.ipums.org
The results show statistical differences between Kentucky and the control group in all of
the pre-treatment years for associate degree or higher and one year or more of college
attainment levels. One limitation to this method, and this will be true for the main results section
as well, but with about 3,621,853 observations (the frequency weighting of data overestimates
sample size, which is why the regression output is reporting over 350 million observations),
almost all of the variables included in the regression were found to be statistically significant.
That being said, several pre-policy years for bachelor’s degree or higher attainment are
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statistically insignificant (2011, 2014, 2015), and the coefficients of the other pre-policy years are
relatively small. This suggests a parallel pre-treatment trend in bachelor’s degree or higher
attainment between Kentucky and the control group of states. The statistical significance of the
coefficients for the pre-treatment years suggests a violation of the parallel trends assumption,
but practically, these coefficients are not large. The largest absolute magnitude of the pretreatment coefficients for associate degree and higher attainment trends is -0.02, and for one
year or more of college trends, -0.035.
Finally, I am assuming that the census educational attainment designation of “one year
of college education” can be used as a proxy in order to understand trends in sub-associate
degree credential attainment. The estimates for “one year or more of college” are not intended
to be interpreted as causal effects. Understanding the way that residents with “one year or more
of college” have changed relative to residents with an associate or bachelor’s and higher is
valuable from a policy-making perspective.

Results
The main results of the regression equation are displayed in the following tables. Full
results of the regressions are available in the appendix, where coefficients associated with the
main specification as well as results of the same regression ran on specific age cuts are available.
The main variable of interest is Kentucky * Post-Policy, which indicates a treatment effect of
about 1.24 percent for associate-degree-and-higher attainment. This means that the application
of treatment (the 60x30 education attainment goal) has increased the probability that a person
in Kentucky will have an associate degree or higher by 1.24 percent compared to the control
group of states.
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The treatment effect for associated with one year or more of college attendance is 2.71
percent, and only 0.26 percent for attaining a bachelor’s degree or higher. The diminishing
treatment effect at higher levels of educational attainment suggest that Kentucky’s 60x30
education attainment goal has been more effective at spurring college going and attainment at
lower levels of postsecondary education.
Interesting results are also shown in the indicator race variables. Because “white” is left
out of the regression, the interpretation of each race indicator variable is made compared to the

observations that are reported as white. In the sample as a whole, holding all else equal, Black
residents are about 8.2 percent less likely to have an associate degree or higher than white
residents, while Asian residents are about 0.53 percent more likely. Hispanic residents are 30.8
percent less likely to have an associate degree or higher compared to those that are not Hispanic,
25

and those that reported as “other race” are about 4.8 percent less likely to have an associate
degree or higher compared to white individuals. Holding all else equal, female residents are 5.4
percent more likely to have an associate degree or higher than males, and observations that are
reported as living in a metro area about 10.7 percent more likely to have an associate degree or
higher than those that do not live in a metro area. These positive and negative trends in associate
degree or higher attainment are largely consistent across age groups and are all statistically
significant. 34
Across different levels of attainment, results are mixed. In the sample as a whole, Black
residents are 13.8 percent less likely to have one year or more of college attainment than white
residents, and 12.8 percent less likely to have a bachelor’s degree or higher. This indicates a larger
gap in attainment between black and white residents for one year or more of college and
bachelor’s degree or higher in the post-policy period than for associate degree or higher
attainment. Conversely, Hispanic residents have smaller treatment effects at the one year or

34

See tables in appendix
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more of college level (-26.6 percent) and bachelor’s degree or higher (-23 percent) than they do
for associate degree or higher, compared to non-Hispanic residents.
The interaction terms displayed in Table 6 show the probability that an observation of
each reported race or ethnicity has of having the specified level of attainment, in Kentucky, in
the post-policy period, compared to observations reported as white. Note that these are
different than the previous race coefficients, and apply directly to Kentucky residents in the
sample. This breakdown of the difference-in-differences treatment effect gives us insight into
where the biggest gains were made in Kentucky in the post-policy treatment period. Here we see

a small difference in treatment between Black and white Kentuckians, only about negative 1
percent for associate degree or higher attainment, and less than 1 percent for the other levels of
attainment. These negative coefficients indicate that, relative to the control group, setting the
60x30 goal did not have an effect on closing the racial attainment gap for Black residents in
Kentucky. Interestingly, the coefficients associated with the interaction terms for Kentuckians of
other race are positive across all level of educational attainment. On average, holding all else
equal, other race residents are 1.1 percent more likely to hold a bachelor’s degree or higher than
white residents, in Kentucky, in the post-policy period. Similarly, Hispanic residents are 0.74
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percent more likely to hold a bachelor’s degree or higher than non-Hispanic residents in
Kentucky, in the post-policy period. Both coefficients are significantly different than the negative
treatment effects associated with the sample as a whole. Although attainment rates for other
race and Hispanic Kentuckians have remained stagnant since 2016, the results of these
regressions indicate that Kentucky residents of these racial and ethnic groups have fared better
than those in the control group of states, across the same period of time.
From a policy-making perspective, we may believe that changes in higher education policy
are more likely to affect the population of residents under the age of 30. Table 7 shows the
difference-in-differences estimates for the population aged 25 to 29. Interestingly, the coefficient
associated with one year or more of college is not statistically significant for the population as a
whole. The interaction terms with the different racial and ethnic indicator variables are, however,
statistically significant. Across the board these effects are negative, except for the coefficient
associated with residents of other race in the 25 to 29 year-old age range for higher levels of
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educational attainment. In the 25 to 29-year-old age group, residents of other race in Kentucky
are about 0.8 percent more likely to have received an associate degree or higher, and about 1
percent more likely to have received a bachelor’s or higher, than 25- to 29-year-old residents of
other race in the control group of states, in the post-policy time period.
Most of the gains in educational attainment that are driving the positive coefficients in
the main specification of the model appear to be being made in the 35 to 39 year-old age range.
This age group boasts the largest treatment effects across levels of educational attainment, while
still maintaining the relative magnitudes present in the main specification of the model. Gains in
bachelor’s degree or higher are particularly high for this age range, at 1.8 percent, compared to
the either negative or close to 0 coefficients in the other age groups.

Sensitivity Test
California and New York are the two states within the control group with the largest
populations and demographic characteristics that vary significantly from those of Kentucky.

Because the demographic characteristics, levels of educational attainment, and average income
levels vary from Kentucky’s, their inclusion in the control group could lead to questionable
estimates. In order to test this, I have run the main specification of the model at each educational
attainment level without California, New York, and both. The results show that the exclusion of
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California in particular changes the magnitude of the coefficients. However, the statistical
significance, sign, and relative magnitude across attainment levels are all consistent with the
results found when California and New York are still included as a part of the control group. This
means that, although the magnitudes change, there is still a statistically significant positive effect
of being a Kentucky resident in the post-policy period, and the diminishing treatment effect as
levels of educational attainment rise is still present within the sensitivity tests.

Discussion and Conclusions
While Kentucky has been successful in increasing educational attainment
compared to states that have not adopted an attainment goal, these increases are mostly seen
at lower levels of postsecondary education. The earlier discussion on labor market returns to
postsecondary education highlights the need for careful thought about (1) which groups are
making gains in attainment at what levels; and (2) what do we expect the pay-off to be for the
state and the individuals effected by the policy.
Some states such as Maryland have instituted attainment goals focused only on associate
degree and Bachelor’s completion.35 Any reason to believe that increased credentialism at the
sub-associate degree level may not have long-term benefits for Kentucky would suggest a more
concentrated focus on higher levels of postsecondary attainment would make a better policy for
the state moving forward. By including certificates as a part of the attainment percentage,
Kentucky may be incentivized to pursue policies that increase the provision of “low-quality”
certificates rather than those that increase access to associate degree and bachelor’s programs.

35

Ithaka S+R, “Setting a North Star.”
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The results of this analysis also indicate greater equity in higher educational achievement
gains in Kentucky relative to the control group of states for Hispanic and other race residents.
The results indicate that Black residents are less likely to have a given level of educational
attainment than white residents in Kentucky, in the post-policy period, but the magnitude of
these coefficients range from about 1.2 to 1.6 percent. The coefficients for Kentuckians of other
race compared to white Kentuckians are positive across all levels of higher educational
attainment in the post-policy period, and the coefficients for Hispanic Kentuckians compared to
non-Hispanic Kentuckians in the post-policy period are positive for Bachelor’s or higher
attainment.
Kentucky’s 60x30 goal does seem to be achieving its stated purpose to a certain extent,
compared to states that have not enacted any higher education attainment goal.
This analysis is a broad review of statewide educational achievement goals and the
effectiveness of Kentucky’s 60x30 goal at achieving its stated objectives. There are several
limitations and opportunities for growth in this area of research, and several of the assumptions
made are perhaps tenuous, or at least worth further examination.
First, initial results suggest that the assumption of pre-policy treatment parallel trends
between Kentucky and the control group of states seems to be violated for associate degree or
higher and one year or more of college attainment. To fix this, there are some empirical strategies
that can be used in order to reweight the control group of states so that the control group
population more closely matches Kentucky on observed characteristics. Doing this may lead to
greater internal validity but may lead to results that are more difficult to interpret, and therefore
less valuable to policy makers. This may not be as desirable from a public policy perspective.
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In addition, the inclusion of New York and California in the control group may lead to
concern about the results of this study. New York and California have much larger populations
with socio-demographic characteristics that are not directly comparable to Kentucky. That being
said, the results of the sensitivity test indicate that the relative magnitudes, signs, and statistical
significance of the coefficients remain consistent with or without New York and California. We
can therefore have confidence in interpreting the overall positive effect of the 60x30 goal on
multiple levels of educational attainment, as well as the conclusion that the goal has been more
effective in raising sub-baccalaureate levels of attainment.
Another limitation of this study are the assumptions made about the policy treatment.
Although Kentucky’s 60x30 goal is reported as the main policy goal of the CPE in the “Stronger
by Degrees” strategic agenda, estimating a believable treatment effect for such a broad goal may
not be convincing. A possible improvement would be to concentrate on a more specific
educational policy change. An example could be the creation of a performance-based funding
model for Kentucky public colleges.
The inclusion of vocational certificates and other types of sub-associate degree
credentials as a part of Kentucky’s calculation towards meeting the 60x30 goal, as well as the lack
of consensus in research surrounding the labor market returns of these credentials, makes
understanding the gains in educational attainment made at sub-associate degree levels an
important part of this study. Unfortunately, the data I have access to only allows me to study the
population who have attended one year of college, and does not provide detailed information
on certificate achievement below the associate degree level. The use of one year or more of
college as a proxy for understanding sub-associate degree credential achievement is imperfect,
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as it includes the population of residents who have attended one year of college and dropped
out, receiving no credential. One reason why I think this might not be a problematic assumption
is that my estimate for the percent of Kentuckians aged 25 to 64 who have attended one or more
years of college as of 2019 is 50.8 percent. This is my best estimate for measuring total
postsecondary credential achievement in the state, given the data I have access to. This number
is relatively close to the CPE’s stated level of attainment, at 49.4 percent.
There are a few interesting possibilities to expand in this analysis as well. The creation of
a more sophisticated simulation model that could estimate which subgroups of the population
need to improve their educational attainment levels in order for Kentucky to achieve its 60x30
goal would be a valuable resource for policy makers. The results of such a study could be coupled
with these results in order to more formally evaluate the state’s progress.
Previous research done by the Education Trust in evaluating different state higher
education achievement goals and their inclusion of strategies to close the racial attainment gap
provides another interesting avenue of analysis. Kentucky’s 60x30 goal meets all six criteria
outlined by the Education Trust, including “identify strategies the state has used, is using, or will
use to improve outcomes for students of color,” a criterion which many other state achievement
goals lack. The variance across statewide higher education attainment goals in the inclusion of
provisions that address the racial attainment gap may allow for the creation of a multinomial
logistic regression model. A researcher could use this model to study the likelihood that
postsecondary attainment gains across racial and ethnic groups are made, and its association
with the inclusion of more criteria that addresses the racial gap in higher education attainment,
in statewide plans.
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Overall, the results of this study are not intended to be interpreted as causal estimates,
but rather as indicators of how Kentucky has improved in different areas of educational
attainment compared to the control group. The magnitude and the sign of the coefficients give
a picture as to how educational attainment gains in Kentucky has not been constant across levels
of attainment. The implication is that, compared to states without educational attainment goals,
Kentucky’s 60x30 is working to increase attainment at lower levels of postsecondary education.
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Appendix

Table 10: Population Increase if Black and Other Race Kentuckians
had the Same Level of Attainment as White Kentuckians in 2019
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Table 11: Main Specification results for Associate Degree and Higher Attainment

VARIABLES
Kentucky
2019 Year Fixed Effect
Kentucky * Post-Policy
Black
Asian
Hispanic
Other Race
Female
Metro
Family Income
Age
Constant
Observations
R-squared

(1)
Main Specification

(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
Age 25 to 29 Age 30 to 34 Age 35 to 39 Age 40 to 44 Age 45 to 49 Age 50 to 54 Age 55 to 59 Age 60 to 64

-0.0762***
(0.000172)
0.0159***
(0.000112)
0.0124***
(0.000264)
-0.138***
(0.000102)
0.0627***
(0.000100)
-0.266***
(8.51e-05)
-0.0525***
(0.000106)
0.0554***
(4.55e-05)
0.105***
(9.24e-05)
1.25e-06***
(2.34e-10)
-0.00389***
(2.00e-06)
0.423***
(0.000152)

-0.0580***
(0.000505)
0.0246***
(0.000314)
-0.00209***
(0.000763)
-0.222***
(0.000283)
0.102***
(0.000277)
-0.288***
(0.000220)
-0.0525***
(0.000262)
0.0938***
(0.000125)
0.150***
(0.000278)
9.24e-07***
(8.39e-10)
0.00770***
(4.40e-05)
0.0443***
(0.00124)

394,104,463
0.167

53,811,804
0.152

-0.0660***
(0.000497)
0.0279***
(0.000316)
0.00738***
(0.000767)
-0.170***
(0.000289)
0.102***
(0.000273)
-0.292***
(0.000222)
-0.0400***
(0.000265)
0.0804***
(0.000126)
0.131***
(0.000275)
1.34e-06***
(7.73e-10)
-0.00223***
(4.42e-05)
0.335***
(0.00145)

-0.0725***
(0.000499)
0.0217***
(0.000316)
0.0296***
(0.000755)
-0.149***
(0.000291)
0.0995***
(0.000273)
-0.278***
(0.000227)
-0.0512***
(0.000272)
0.0717***
(0.000127)
0.114***
(0.000271)
1.36e-06***
(6.63e-10)
-0.00381***
(4.47e-05)
0.395***
(0.00169)

-0.0663***
(0.000483)
0.0315***
(0.000317)
0.00734***
(0.000754)
-0.133***
(0.000279)
0.0709***
(0.000269)
-0.267***
(0.000229)
-0.0591***
(0.000279)
0.0646***
(0.000127)
0.101***
(0.000266)
1.33e-06***
(6.21e-10)
-0.00541***
(4.45e-05)
0.472***
(0.00190)

-0.0627***
(0.000471)
0.0498***
(0.000312)
0.00975***
(0.000732)
-0.106***
(0.000276)
0.0647***
(0.000278)
-0.239***
(0.000236)
-0.0503***
(0.000296)
0.0529***
(0.000126)
0.103***
(0.000258)
1.30e-06***
(6.02e-10)
-0.00519***
(4.44e-05)
0.453***
(0.00212)

-0.0752***
(0.000457)
0.0235***
(0.000310)
0.0196***
(0.000717)
-0.0913***
(0.000275)
0.0507***
(0.000284)
-0.216***
(0.000248)
-0.0545***
(0.000317)
0.0384***
(0.000126)
0.0961***
(0.000247)
1.26e-06***
(5.97e-10)
-0.00244***
(4.41e-05)
0.337***
(0.00232)

-0.0918***
(0.000469)
-0.0366***
(0.000317)
0.0141***
(0.000717)
-0.0938***
(0.000294)
0.00102***
(0.000299)
-0.236***
(0.000274)
-0.0580***
(0.000357)
0.0284***
(0.000130)
0.0827***
(0.000245)
1.23e-06***
(6.14e-10)
0.00180***
(4.60e-05)
0.166***
(0.00264)

-0.122***
(0.000502)
-0.0248***
(0.000334)
0.0143***
(0.000750)
-0.120***
(0.000323)
-0.0431***
(0.000324)
-0.266***
(0.000311)
-0.0583***
(0.000415)
-0.00151***
(0.000140)
0.0775***
(0.000253)
1.17e-06***
(6.91e-10)
0.00314***
(4.91e-05)
0.115***
(0.00307)

51,085,198
48,649,589
48,447,357
49,838,963
0.189
0.208
0.204
0.183
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: IPUMS USA, University of Minnesota, www.ipums.org

50,796,502
0.155

48,225,283
0.140

43,249,767
0.125

37

Table 12: Main Specification results for Bachelor’s Degree and Higher Attainment
VARIABLES
Kentucky
2019 Year Fixed Effect
Kentucky * Post-Policy
Black
Asian
Hispanic
Other Race
Female
Metro
Family Income
Age
Constant

Observations
R-squared

(1)
Main Specification

(2)
Age 25 to 29

(3)
Age 30 to 34

(4)
Age 35 to 39

(5)
Age 40 to 44

(6)
Age 45 to 49

(7)
Age 50 to 54

(8)
Age 55 to 59

(9)
Age 60 to 64

-0.0579***
(0.000163)
0.0118***
(0.000106)
0.00264***
(0.000251)
-0.128***
(9.71e-05)
0.0847***
(9.53e-05)
-0.230***
(8.09e-05)
-0.0432***
(0.000101)
0.0346***
(4.32e-05)
0.114***
(8.79e-05)
1.31e-06***
(2.22e-10)
-0.00395***
(1.90e-06)
0.326***
(0.000145)

-0.0521***
(0.000486)
0.0297***
(0.000302)
-0.00211***
(0.000735)
-0.213***
(0.000272)
0.118***
(0.000266)
-0.272***
(0.000212)
-0.0477***
(0.000252)
0.0778***
(0.000120)
0.167***
(0.000268)
8.89e-07***
(8.07e-10)
0.00732***
(4.24e-05)
-0.0380***
(0.00119)

-0.0582***
(0.000480)
0.0247***
(0.000305)
-0.00932***
(0.000740)
-0.166***
(0.000279)
0.120***
(0.000264)
-0.265***
(0.000214)
-0.0346***
(0.000256)
0.0637***
(0.000121)
0.153***
(0.000265)
1.42e-06***
(7.47e-10)
-0.00222***
(4.27e-05)
0.229***
(0.00140)

-0.0602***
(0.000479)
0.0156***
(0.000303)
0.0177***
(0.000724)
-0.144***
(0.000280)
0.121***
(0.000262)
-0.243***
(0.000218)
-0.0468***
(0.000261)
0.0528***
(0.000122)
0.128***
(0.000260)
1.47e-06***
(6.36e-10)
-0.00432***
(4.28e-05)
0.308***
(0.00162)

-0.0527***
(0.000461)
0.0278***
(0.000302)
-0.00893***
(0.000719)
-0.120***
(0.000267)
0.0918***
(0.000257)
-0.225***
(0.000218)
-0.0463***
(0.000266)
0.0419***
(0.000121)
0.110***
(0.000254)
1.43e-06***
(5.92e-10)
-0.00495***
(4.25e-05)
0.352***
(0.00182)

-0.0494***
(0.000445)
0.0440***
(0.000294)
-0.00210***
(0.000692)
-0.0974***
(0.000261)
0.0843***
(0.000263)
-0.198***
(0.000223)
-0.0378***
(0.000279)
0.0275***
(0.000119)
0.111***
(0.000244)
1.38e-06***
(5.68e-10)
-0.00564***
(4.20e-05)
0.373***
(0.00200)

-0.0497***
(0.000427)
0.0202***
(0.000290)
0.00742***
(0.000670)
-0.0774***
(0.000257)
0.0741***
(0.000265)
-0.174***
(0.000232)
-0.0405***
(0.000296)
0.0129***
(0.000118)
0.0998***
(0.000231)
1.31e-06***
(5.58e-10)
-0.00304***
(4.12e-05)
0.272***
(0.00216)

-0.0608***
(0.000438)
-0.0369***
(0.000295)
0.00292***
(0.000669)
-0.0780***
(0.000274)
0.0279***
(0.000279)
-0.189***
(0.000255)
-0.0418***
(0.000333)
0.00261***
(0.000122)
0.0861***
(0.000228)
1.27e-06***
(5.73e-10)
0.00168***
(4.29e-05)
0.0709***
(0.00246)

-0.0862***
(0.000473)
-0.0457***
(0.000314)
0.0150***
(0.000706)
-0.111***
(0.000304)
-0.0151***
(0.000305)
-0.221***
(0.000292)
-0.0473***
(0.000391)
-0.0172***
(0.000131)
0.0775***
(0.000238)
1.24e-06***
(6.50e-10)
0.00399***
(4.62e-05)
-0.0314***
(0.00289)

394,104,463
0.176

53,811,804
0.157

51,085,198
48,649,589
48,447,357
49,838,963
0.199
0.223
0.216
0.194
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: IPUMS USA, University of Minnesota, www.ipums.org

50,796,502
0.165

48,225,283
0.148

43,249,767
0.132
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Table 13: Main Specification results for One Year or More of College Attainment
VARIABLES
Kentucky
2019 Year Fixed Effect
Kentucky * Post-Policy
Black
Asian
Hispanic
Other Race
Female
Metro
Family Income
Age
Constant
Observations
R-squared

(1)
Main Specification
-0.116***
(0.000174)
0.000764***
(0.000113)
0.0271***
(0.000267)
-0.0823***
(0.000103)
0.00533***
(0.000102)
-0.308***
(8.62e-05)
-0.0478***
(0.000107)
0.0536***
(4.60e-05)
0.107***
(9.36e-05)
1.07e-06***
(2.37e-10)
-0.00473***
(2.02e-06)
0.660***
(0.000154)
394,104,463
0.148

(2)
Age 25 to 29

(3)
Age 30 to 34

(4)
Age 35 to 39

(5)
Age 40 to 44

(6)
Age 45 to 49

(7)
Age 50 to 54

(8)
Age 55 to 59

(9)
Age 60 to 64

-0.0676***
-0.0737***
(0.000503)
(0.000494)
0.00426***
0.0114***
(0.000312)
(0.000314)
-0.000642
0.0126***
(0.000760)
(0.000762)
-0.138***
-0.0971***
(0.000282)
(0.000287)
0.0713***
0.0558***
(0.000275)
(0.000272)
-0.291***
-0.315***
(0.000219)
(0.000220)
-0.0411***
-0.0345***
(0.000261)
(0.000263)
0.0902***
0.0803***
(0.000124)
(0.000125)
0.142***
0.126***
(0.000277)
(0.000273)
8.00e-07*** 1.09e-06***
(8.35e-10)
(7.69e-10)
-0.000285*** -0.00407***
(4.38e-05)
(4.39e-05)
0.478***
0.598***
(0.00123)
(0.00145)

-0.0937***
(0.000501)
0.00682***
(0.000317)
0.0429***
(0.000757)
-0.0881***
(0.000292)
0.0403***
(0.000273)
-0.319***
(0.000227)
-0.0459***
(0.000273)
0.0712***
(0.000127)
0.112***
(0.000272)
1.13e-06***
(6.65e-10)
-0.00395***
(4.48e-05)
0.600***
(0.00170)

-0.0967***
(0.000489)
0.0207***
(0.000321)
0.0347***
(0.000763)
-0.0817***
(0.000283)
0.0158***
(0.000272)
-0.314***
(0.000231)
-0.0502***
(0.000282)
0.0626***
(0.000129)
0.0986***
(0.000269)
1.11e-06***
(6.28e-10)
-0.00468***
(4.51e-05)
0.638***
(0.00192)

-0.102***
(0.000481)
0.0277***
(0.000318)
0.0277***
(0.000748)
-0.0626***
(0.000282)
0.00684***
(0.000284)
-0.286***
(0.000241)
-0.0517***
(0.000302)
0.0537***
(0.000129)
0.110***
(0.000264)
1.12e-06***
(6.14e-10)
-0.00477***
(4.54e-05)
0.627***
(0.00216)

-0.140***
(0.000471)
0.00444***
(0.000320)
0.0374***
(0.000740)
-0.0428***
(0.000284)
-0.0100***
(0.000293)
-0.269***
(0.000256)
-0.0533***
(0.000327)
0.0418***
(0.000130)
0.108***
(0.000255)
1.11e-06***
(6.16e-10)
-0.00210***
(4.55e-05)
0.509***
(0.00239)

-0.158***
(0.000483)
-0.0474***
(0.000326)
0.0356***
(0.000738)
-0.0501***
(0.000303)
-0.0670***
(0.000308)
-0.296***
(0.000282)
-0.0525***
(0.000368)
0.0263***
(0.000134)
0.0917***
(0.000252)
1.07e-06***
(6.32e-10)
0.00158***
(4.74e-05)
0.373***
(0.00272)

-0.186***
(0.000511)
-0.0301***
(0.000340)
0.0243***
(0.000764)
-0.0817***
(0.000329)
-0.115***
(0.000330)
-0.335***
(0.000316)
-0.0607***
(0.000423)
-0.0118***
(0.000142)
0.0842***
(0.000258)
1.00e-06***
(7.03e-10)
0.00215***
(5.00e-05)
0.378***
(0.00312)

51,085,198
48,649,589
48,447,357
49,838,963
0.157
0.181
0.180
0.163
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: IPUMS USA, University of Minnesota, www.ipums.org

50,796,502
0.139

48,225,283
0.129

43,249,767
0.123

53,811,804
0.117
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Table 14: Interaction Terms for Associate Degree and Higher Attainment
VARIABLES
Kentucky * Post-Policy * Black
Kentucky * Post-Policy * Asian
Kentucky * Post-Policy * Hispanic
Kentucky * Post-Policy * Other Race
Constant
Observations
R-squared

(1)
Main Specification

(2)
Age 25 to
29

(3)
Age 30 to
34

(4)
Age 35 to
39

(5)
Age 40 to
44

(6)
Age 45 to
49

(7)
Age 50 to
54

(8)
Age 55 to
59

(9)
Age 60 to
64

-0.0106***
(0.000840)
-0.0548***
(0.00172)
-5.80e-05
(0.00141)
0.00618***
(0.00168)
0.423***
(0.000152)

-0.0119***
(0.00232)
-0.0148***
(0.00443)
-0.00720**
(0.00334)
0.00804**
(0.00399)
0.0443***
(0.00124)

0.00431*
(0.00232)
0.00309
(0.00417)
0.0617***
(0.00338)
-0.0500***
(0.00424)
0.335***
(0.00145)

-0.0411***
(0.00234)
0.0184***
(0.00425)
-0.00256
(0.00352)
-0.0361***
(0.00432)
0.395***
(0.00169)

-0.0323***
(0.00237)
-0.0432***
(0.00412)
0.0226***
(0.00351)
0.0431***
(0.00440)
0.472***
(0.00190)

0.00119
(0.00236)
-0.192***
(0.00480)
-0.0837***
(0.00427)
0.0107**
(0.00501)
0.453***
(0.00212)

0.0119***
(0.00231)
-0.140***
(0.00567)
-0.0662***
(0.00469)
-0.0646***
(0.00528)
0.337***
(0.00232)

-0.0128***
(0.00236)
-0.00652
(0.00621)
-0.0320***
(0.00558)
0.119***
(0.00575)
0.166***
(0.00264)

-0.0166***
(0.00261)
-0.189***
(0.00768)
-0.0341***
(0.00616)
0.0622***
(0.00652)
0.115***
(0.00307)

53,811,804 51,085,198 48,649,589 48,447,357 49,838,963
0.152
0.189
0.208
0.204
0.183
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: IPUMS USA, University of Minnesota, www.ipums.org

50,796,502
0.155

48,225,283
0.140

43,249,767
0.125

394,104,463
0.167
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Table 15: Interaction Terms for Bachelor’s Degree and Higher
VARIABLES
Kentucky * Post-Policy * Black
Kentucky * Post-Policy * Asian
Kentucky * Post-Policy * Hispanic
Kentucky * Post-Policy * Other Race
Constant
Observations
R-squared

(1)
Main Specification

(2)
Age 25 to
29

(3)
Age 30 to
34

(4)
Age 35 to
39

(5)
Age 40 to
44

(6)
Age 45 to
49

(7)
Age 50 to
54

(8)
Age 55 to
59

(9)
Age 60 to
64

-0.00507***
(0.000798)
-0.0411***
(0.00163)
0.00738***
(0.00134)
0.0112***
(0.00160)
0.326***
(0.000145)

-0.0158***
(0.00223)
-0.0390***
(0.00426)
0.0365***
(0.00322)
0.0107***
(0.00384)
-0.0380***
(0.00119)

0.0329***
(0.00224)
-0.0593***
(0.00403)
0.0588***
(0.00326)
0.0438***
(0.00409)
0.229***
(0.00140)

-0.0391***
(0.00225)
0.0653***
(0.00408)
-0.0246***
(0.00337)
-0.0413***
(0.00414)
0.308***
(0.00162)

-0.0232***
(0.00226)
0.0392***
(0.00393)
0.0593***
(0.00335)
0.00783*
(0.00420)
0.352***
(0.00182)

0.0109***
(0.00223)
-0.182***
(0.00453)
-0.0776***
(0.00403)
0.0301***
(0.00473)
0.373***
(0.00200)

0.00972***
(0.00216)
-0.0936***
(0.00530)
-0.0766***
(0.00438)
-0.0619***
(0.00493)
0.272***
(0.00216)

-0.0117***
(0.00220)
0.0476***
(0.00579)
-0.0920***
(0.00521)
0.0385***
(0.00536)
0.0709***
(0.00246)

-0.0186***
(0.00245)
-0.231***
(0.00722)
-0.0172***
(0.00579)
0.0824***
(0.00614)
-0.0314***
(0.00289)

394,104,463
0.176

53,811,804
0.157

51,085,198 48,649,589 48,447,357 49,838,963
0.199
0.223
0.216
0.194
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: IPUMS USA, University of Minnesota, www.ipums.org

50,796,502
0.165

48,225,283
0.148

43,249,767
0.132
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Table 16: Interaction Terms for One Year or More of College Attainment
VARIABLES
Kentucky * Post-Policy * Black
Kentucky * Post-Policy * Asian
Kentucky * Post-Policy * Hispanic
Kentucky * Post-Policy * Other Race
Constant
Observations
R-squared

(1)
Main Specification

(2)
Age 25 to
29

(3)
Age 30 to
34

(4)
Age 35 to
39

(5)
Age 40 to
44

(6)
Age 45 to
49

(7)
Age 50 to
54

(8)
Age 55 to
59

(9)
Age 60 to
64

-0.00763***
(0.000850)
-0.0720***

-0.0142***
(0.00231)
-0.0338***

0.101***
(0.00230)
0.0108***

-0.0134***
(0.00235)
-0.0457***

-0.0318***
(0.00240)
-0.109***

-0.0600***
(0.00241)
-0.162***

-0.0221***
(0.00239)
-0.0624***

-0.0238***
(0.00243)
-0.0523***

-0.00194
(0.00265)
-0.177***

(0.00174)
-0.0174***
(0.00143)
0.00893***
(0.00171)
0.660***
(0.000154)

(0.00441)
0.0408***
(0.00333)
-0.0503***
(0.00397)
0.478***
(0.00123)

(0.00415)
0.0480***
(0.00336)
-0.0843***
(0.00421)
0.598***
(0.00145)

(0.00427)
-0.0640***
(0.00353)
0.00788*
(0.00433)
0.600***
(0.00170)

(0.00417)
-0.0328***
(0.00355)
0.0721***
(0.00445)
0.638***
(0.00192)

(0.00490)
-0.164***
(0.00436)
0.0156***
(0.00512)
0.627***
(0.00216)

(0.00585)
-0.0537***
(0.00484)
0.0118**
(0.00545)
0.509***
(0.00239)

(0.00639)
0.0329***
(0.00575)
0.100***
(0.00592)
0.373***
(0.00272)

(0.00782)
-0.0803***
(0.00627)
0.101***
(0.00664)
0.378***
(0.00312)

53,811,804 51,085,198 48,649,589 48,447,357 49,838,963
0.117
0.157
0.181
0.180
0.163
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: IPUMS USA, University of Minnesota, www.ipums.org

50,796,502
0.139

48,225,283
0.129

43,249,767
0.123

394,104,463
0.148
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Table 17: State and Year Fixed Effects

VARIABLES
2011 Year Fixed Effect
2012 Year fixed Effect
2013 Year fixed Effect
2014 Year fixed Effect
2015 Year fixed Effect
2016 Year fixed Effect
2017 Year fixed Effect
2018 Year fixed Effect
Delaware Fixed Effect
Michigan Fixed Effect
Mississippi Fixed Effect
Nebraska Fixed Effect
New York Fixed Effect
West Virginia Fixed Effect
Constant
Observations
R-squared

(1)
Fixed Effects
Associate or
Higher

(2)
Fixed Effects
Bachelor’s or Higher

(3)
Fixed Effects
One Year or More of
College

0.00308***

0.00325***

0.00266***

(0.000102)
0.00835***
(0.000102)
0.00730***
(0.000102)
0.0107***
(0.000102)
0.00996***
(0.000102)
-0.00590***
(0.000101)
-0.00337***
(0.000101)
0.00114***
(0.000101)
-0.0442***
(0.000209)
-0.0433***
(7.67e-05)
-0.0244***
(0.000147)
0.0317***
(0.000175)
0.0317***
(5.70e-05)
-0.111***
(0.000204)
0.423***
(0.000152)

(9.71e-05)
0.00541***
(9.73e-05)
0.00314***
(9.72e-05)
0.00688***
(9.70e-05)
0.00761***
(9.68e-05)
-0.00343***
(9.63e-05)
-0.00211***
(9.62e-05)
0.000674***
(9.63e-05)
-0.0342***
(0.000199)
-0.0469***
(7.29e-05)
-0.0286***
(0.000139)
0.0214***
(0.000166)
0.0267***
(5.42e-05)
-0.0838***
(0.000194)
0.326***
(0.000145)

(0.000103)
0.00955***
(0.000104)
0.00657***
(0.000103)
0.00864***
(0.000103)
0.00773***
(0.000103)
0.000619***
(0.000103)
0.00279***
(0.000102)
0.00373***
(0.000103)
-0.0902***
(0.000212)
-0.0588***
(7.76e-05)
-0.0483***
(0.000149)
0.0135***
(0.000177)
-0.0251***
(5.78e-05)
-0.164***
(0.000207)
0.660***
(0.000154)

394,104,463
394,104,463
394,104,463
0.167
0.176
0.148
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: IPUMS USA, University of Minnesota, www.ipums.org
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